Only 15% of Puerto Ricans earning
less than $15,000 annual income
subscribe to broadband.

Figure 111.10 - U.S. and Puerto Rico
Residential Broadband Adoption by Demographic Group
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*U.S. low-income = households reporting annual income below $25,000. Puerto Rico low-income = households
reporting annual income below $15,000.

b. Barriers to Adoption

This section will analyze and compare barriers to computer ownership and broadband

adoption reported among Puerto Rico and U.S. households. The factors impeding more robust
computer ownership and broadband adoption are varied and are likely to have significant policy
implications. For example, if a lack of availability of broadband services is the main impediment
to broadband adoption at home, then policies to expand usage may require attracting broadband
providers to offer service. However, if there is a lack of information about broadband service
availability, or a perceived lack of need or interest in broadband, then policies may incorporate
public awareness campaigns.®

Figure 111.11 shows that, in the U.S., expense, lack of need, and lack of availability are the main
impediments to broadband adoption for dial-up households.¢ One-third of dial-up users reported
lack of need (33%), approximately one-third reported that broadband is too expensive (34%), and
about one-fourth (27%) cited lack of availability. In the U.S., dial-up households accounted for
three percent of households in 2010.

In contrast, almost one-half (47%) of households without a computer or home Internet access
stated the lack of need as their main reason for not having home Internet services. Nearly
one-fourth (24%) reported affordability, and 15% reported inadequate computer as the primary
reason for no home Internet access. U.S. residents without a computer or home Internet access
represent a much larger group (29%) than the collective dial-up households (representing about
3% of American households).*"
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The top barriers to computer ownership
and broadband adoption are lack of
perceived relevance and affordability.

Figure 111.11 - U.S. Broadband Adoption Barriers
¥ No Internet or home computer Among dial-up users
| don’t need broadband or the Internet 47%
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No computer/computer inadequate

| access broadband someplace else
Broadband is not available in my area

Other

Connect Puerto Rico’s 2010 Residential Technology Assessment indicates similar barriers to
technology adoption, as indicated in Figures 111.12 and 111.13.2¥* Among Puerto Rican broadband
non-adopters, the top barrier to computer ownership and broadband adoption is the lack of
relevance that the technologies have to their everyday lives and endeavors.

Figure 111.12 - Puerto Rico Broadband Adoption Barriers

| don’t need broadband or the Internet 31%

27%

| don’t own a computer

Broadband is too expensive

Broadband is not available in my area
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* Percentages do not add up to 100% because individuals could give multiple responses.
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The top barrier to computer ownership
in Puerto Rico is lack of perceived need.

Figure 111.13 - Puerto Rico Computer Ownership Barriers
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The barriers to adoption among Puerto Rico adults who do not have broadband in the home and
those who do not own a computer at home are:

* Relevance: Thirty-one percent of Puerto Rico residents who do not have home broadband
service say it is because they do not need Internet service. Fifty-three percent of residents
who do not have a computer in the home say they do not need one.

e Computer Ownership: Twenty-seven percent of broadband non-adopters say that the lack
of a home computer is a barrier to broadband adoption. Three percent of residents who do
not have a computer in the home say that their previous computer is broken or damaged.

* Affordability: Sixteen percent of broadband non-adopters say broadband is too expensive
while 27% percent of those lacking a computer in the home say it is because computers are
too expensive.

* Availability: Eleven percent of Puerto Rico residents who do not subscribe to home
broadband service report a lack of available broadband service as a barrier.

¢ Other Locations: Six percent of broadband non-adopters claim they access the Internet from
somewhere else (8% of those without any home Internet access report accessing the Internet
from somewhere else).

¢ Digital Literacy and Perceived Online Risks: Nine percent of non-computer-owners report
that they do not have one because they don’'t know how to use a computer. Two percent of
broadband non-adopters and three percent of Internet non-adopters report concerns about
fraud and identity theft as a barrier to adoption.*®
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c. Dividing Lines on Technology Adoption

Technology adoption is not distributed evenly in the population; however, the disparity becomes
most glaring when income level is considered. Nearly two-thirds (63%) of Puerto Rico households
in the lowest income category do not have a computer, compared to only 5% of the highest
income households (Figure 111.14).

If we focus on broadband, adoption exhibits a similar relationship with income. Only 15% of all
households with annual incomes below $15,000 reported having broadband Internet access at
home, compared to three-fourths (75%) of households with incomes exceeding $50,000. Dial-up
service subscriptions account for a larger segment of lower-income households, although those
households in the lowest income bracket still report significantly lower Internet adoption levels,
regardless of connection type. This indicates that perhaps many people with low incomes simply
cannot afford the costs associated with having an Internet connection at home.

Figure 111.14 - Computer and Internet Use by Household Income
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For low income Puerto Ricans, lack of
computer and subscription expense are
key barriers to broadband adoption.

To put the income challenge in perspective, approximately 42% of Puerto Rico households have
an annual income of less than $15,000.4° Connect Puerto Rico’s residential survey revealed

that households in this income group subscribing to home broadband pay $43.07 monthly for
their subscription, which equals $516.84 annually, as seen in Figure 1l1.15. For these residents,
the cost of broadband represents approximately 3.4% of their annual income, which, according

to the International Telecommunications Union, is considered unaffordable.*! In other words,

by international standards, more than two-fifths of Puerto Rico residents do not have access

to affordable broadband. If we consider that approximately six out of ten (60%) Puerto Rico
residents have a median household income of less than $25,000, it could be said that the majority
of the households in Puerto Rico have difficulty accessing affordable broadband.

Figure 111.15 - Annual Broadband Subscription Cost as a
Percentage of Income
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When asked what contributed to their decision to subscribe to broadband service, 20% of
households in the lowest income bracket (those making less than $15,000) responded that
receiving (or purchasing) a computer for their home prompted them to subscribe. Additionally,
15% of households in this income bracket reported that the realization that broadband was
worth the extra money contributed to their subscription. In comparison, only 7% of households
reporting annual incomes of $50,000 or more reported that realizing the value of broadband was
a contributing factor in their decision to subscribe.

Those who do not subscribe to broadband offer a range of reasons for not being online.
Affordability clearly comes to the forefront when Puerto Rico households are asked about the
barriers to broadband adoption. Connect Puerto Rico’s 2010 Residential Technology Assessment
revealed that residents with the lowest incomes are significantly more likely to cite the lack of a
computer or expense as barriers to a home broadband subscription, when compared to other
income groups (Table I11.6).
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Table II1.6 - Barriers to Broadband Adoption by Income
Income Level Percent_ of Relevance Lack of T°°. N.Ot
Population Computer | Expensive | Available
Puerto Rico Average - 31% 27% 16% 1%
Less than $15,000 42% 31% 33% 18% 10%
$15,000 - $24,999 18% 24% 23% 13% 15%
$25,000 - $34,999 12% 33% 17% 17% 17%
$35,000 or more 28% 35% 12% 4% 13%

Regardless of income level, broadband’s perceived lack of relevance is the most cited barrier to
broadband adoption. What this means is that cutting prices alone will probably not have a major

effect on broadband adoption. But lowering prices on service, coupled with adding programs that
teach people the digital skills they need to access the Internet while also educating them on how

the Internet can enhance their lives, could have a substantial effect.

Puerto Rico also has a unique opportunity to spur
adoption by making broadband content relevant to non-
adopters, regardless of socioeconomic background. For
example, while income is the key driver to Puerto Rico’s
digital divide, the differences in adoption also break out
prominently along educational attainment levels. Among
Puerto Rican adults, approximately 42% of Puerto
Ricans have had some college experience (even if they
have not or did not graduate).*> Among those who have
some college experience, 45% have a home broadband
subscription, compared with 18% of those whose
highest educational attainment is a high school diploma.
If viewed at a more granular level, the digital divide is
even more acute. As Figure 111.16 presents, among
Puerto Rican adults who have not graduated from high
school, 20% have a home computer and only 7% have
a home broadband subscription. As the data shows,

the majority of residents with at least a high school
diploma have a computer, and Internet adoption of any
connection type increases directly with educational
attainment.
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Figure 111.16 - Technology Adoption in the Home by Educational Attainment
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Approximately one-third of residents with a high school diploma or less say that they do not

need the Internet or broadband, or that the service isn’t compelling enough to justify purchasing.

These residents may lack the digital skills to utilize broadband or they may view broadband

as an avenue to irrelevant content. These non-adopters, more so than residents with higher
educational levels, are on the wrong side of the perceptual chasm with respect to broadband.
Unlike broadband users, they are not attuned to online content’s potential to provide information
or opportunities for learning.** Additionally, residents with lower educational attainment are
significantly more likely to report the lack of a computer as a barrier to home broadband
subscription. As educational attainment rises, Puerto Rico residents are less likely to cite
relevance and lack of a computer as reasons for not adopting. Instead, availability increases as

the main barrier (Table 111.7).

Table Ill.7 - Barriers to Broadband Adoption by Educational Attainment
Education Level Percen_t Y Relevance ey T°°. N.Ot
Population* Computer | Expensive | Available
Puerto Rico Average - 31% 27% 16% 1%
Less than high school 33% 39% 34% 16% 6%
High school graduate 25% 32% 28% 16% 10%
Some college 12% 29% 24% 15% 13%
College graduate + 30% 19% 20% 15% 18%
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Only 5% of Puerto Ricans 65 and older
subscribe to broadband in the home.
80% do not own a computer.

In addition to income and education, Connect Puerto Rico’s 2010 Residential Technology
Assessment also found age to be a significant indicator of technology adoption. In fact, no other
demographic group reported a lower broadband adoption level than senior citizens; residents
over the age of 65. Residents in this age category report a broadband adoption rate of 5%, and
only 20% have a home computer (Figure 111.17). In comparison, the U.S. Census Bureau reported
in 2010 that 45% of U.S. senior citizens subscribe to home broadband, and 55% own a home
computer (Figure 111.18).%°

Figure 111.17 - Technology Adoption in the Home by Age
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The issue of relevance is very apparent among older Puerto Rico residents. Nearly two-fifths
of residents between the ages of 45 and 64 (37%) cite relevance as a barrier to broadband
adoption, and 43% of senior citizens cite the same barrier (Table 111.8). In comparison, younger
residents are much more likely to cite the lack of a home computer or expense as barriers to a
home broadband subscription. More than one-third of residents ages 18 to 24 (35%) report the
lack of a computer as a barrier to subscription.

Table 111.8 - Barriers to Broadband Adoption by Age
Age I:,Percen't 01:6 Relevance Lack of Too _ N_ot
opulation Computer | Expensive | Available
Puerto Rico Average - 31% 27% 16% 1%
18to 24 10% 16% 35% 15% 14%
25t0 44 27% 20% 21% 18% 21%
45 to 64 24% 37% 28% 19% 8%
65 or older 14% 43% 32% 8% 1%

d. Internet Applications and Uses

To better understand how broadband is currently affecting the lives and endeavors of Puerto
Ricans today, and what opportunities exist to expand the benefits of this technology, survey

research conducted by Connect Puerto Rico explores the online applications used by Puerto Rico

residents.*’

The top applications used by Puerto Rico Internet users include communicating with friends and

family online, sending or receiving e-mail, using a search engine, and interacting through social
networking sites.
¢ Health: Nearly one-half of Puerto Rico Internet users (45%) search for health or medical

information online, while 10% interact with doctors or healthcare professionals online, and 8%

communicate with their health insurance company.

¢ Government Services: E-government services are utilized by some Puerto Rico Internet
users; 26% report that they search online for information about government services or
policies; 8% conduct online transactions with government offices (such as e-filing taxes or
filling out forms); 11% interact with Puerto Rico government offices; 8% interact with local
government offices; and 3% interact with elected officials or candidates online.

¢ Education: Many Puerto Rico Internet users go online for educational purposes. More than
one-half of Puerto Rico Internet users (56%) utilize the Internet to conduct research for
schoolwork online, 18% interact with teachers online, and 11% take classes online.
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Only 4% of employed adults report
teleworking in Puerto Rico,
while 43% would like to telework if allowed.

*  Employment and Entrepreneurship: Puerto Rico residents also use the Internet for work
purposes. Among Puerto Rico Internet users, 34% interact with their co-workers online, 37%
go online to search for jobs or employment, 12% interact with businesses online, and 14%
report that they go online to work from home at least occasionally. Furthermore, in Puerto
Rico, 4% of employed adults report that they telework and 43% claim they would telework if
allowed. Teleworking could also provide an additional boost to the state’s workforce, as 16%
of retirees, 26% of adults with disabilities, and 34% of homemakers said they would likely join
the workforce if empowered to do so by teleworking.

When comparing these data to available U.S. data collected by the FCC, there is a lag in the
degree and scope of online application usage among Puerto Rico residents who are Internet
users. For example, 57% of U.S. Internet users get information about employment or apply for
a job, compared to 37% in Puerto Rico; 75% of U.S. Internet users visit local, state, or federal
government websites, compared to 26% of Puerto Rico Internet users who search online for
information about government service or policies; and 22% of U.S. Internet users take online
classes compared to 11% in Puerto Rico.*

For more information regarding online activities among Puerto Rican Internet users, refer to slides
39-46 of the 2010 Puerto Rico Residential Technology Assessment.*

e. Conclusions

More than two-thirds of Puerto Ricans (69%) do not have a home broadband subscription.
Furthermore, 55% of Puerto Rican households have broadband available, but choose not to
subscribe.

The main dividing lines for adoption are among socioeconomic dimensions such as

income and education:

*  Among low-income Puerto Ricans — those whose annual incomes fall below $15,000 —
broadband adoption stands at 15%. This accounts for approximately 42% of the population.
In comparison, 52% of households with annual incomes of $15,000 or more report
subscribing to home broadband service.

«  18% of adults whose highest level of education is a high school diploma are broadband users
at home; 45% of adults who have attended or graduated from college are broadband users at
home.
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There are three primary reasons why the 69% percent of non-adopting Puerto Ricans do

not have broadband: broadband is not sufficiently relevant for them to purchase it; lack of

a computer; and cost.

»  31% of non-adopters do not have broadband because they do not need it or because they
guestion its relevance in their lives

*  27% of non-adopters cite the lack of a computer as a barrier to home broadband adoption

* 16% of non-adopters report expense as a barrier to adoption

Creating the conditions necessary to promote broadband adoption and increase utilization
requires a range of activities. The government of Puerto Rico has a role in providing support to
people with low incomes, ensuring accessibility, funding sustainable community efforts, convening
key stakeholders, and measuring progress.

2. Business Technology Assessment

Broadband is a powerful, enabling technology that is fast becoming an engine for economic
growth. Increasingly, businesses seeking to open or expand operations look to see not only
whether a community has robust broadband access, but also whether potential workers have
digital literacy skills and tools. The economic future of communities in Puerto Rico depends
on whether businesses and individuals fully utilize the technology to grow and develop local
economies.

In order to assess business technology adoption in Puerto Rico, Connect Puerto Rico conducted
a random digital dial (RDD) survey of 814 businesses contacted between August 5 and
September 3, 2010. The purpose of this survey was to set benchmarks for technology adoption
and barriers to adoption; determine best practices by identifying which applications Puerto Rican
businesses use most often; and to measure the average price and speed of broadband adoption
among business establishments across Puerto Rico. The 2010 Puerto Rico Business Technology
Assessment can be viewed at the Connect Puerto Rico website: http://en.connectpr.org/research/
business_technology assessment.php.

Data were collected by telephone through live, computer-assisted interviews, with quotas set by
business size and industry sector to ensure adequate representation of all businesses across

the island. Weights were applied to correct for minor variations and to ensure that the sample
matched the most recent U.S. Census estimates of the island’s business establishments, as
reported in their most recent County Business Patterns Report. The statewide full sample (n=814)
provides a margin error of + 5.1% at the 95% level of confidence. These sample errors account
for sample weighting, using the effective sample size. For the purposes of this survey, broadband
is defined as “an Internet connection with speeds of 768 kilobits per second or higher in at least
one direction.”
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Nearly three out of four Puerto Rican
businesses (74%, or approximately 35,000
businesses) subscribe to broadband.

According to Connect Puerto Rico’s 2010 Business Technology Assessment, nearly three out

of four Puerto Rican businesses (74%, or approximately 35,000 businesses in Puerto Rico)
subscribe to broadband.*® At the same time, approximately 9,000 Puerto Rican businesses (or
19% of all business establishments in Puerto Rico) do not use the Internet at all, and 3,000
businesses either rely on dial-up or don’t know what kind of Internet connection they have (Figure
[11.19). In comparison, a 2010 study completed by the FCC of U.S. businesses with 5 or more
employees found that 95% have a broadband connection to a least one location.5!

Figure 111.19 - Technology Adoption among
Puerto Rican Businesses
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Puerto Rican businesses are on par with other jurisdictions surveyed by Connected Nation in
terms of technology adoption. Overall, 88% of businesses in Puerto Rico (approximately 41,000
businesses) use computers, and over one-quarter of Puerto Rican businesses (26%) earn
revenues from online sales, which is comparable to the average across all Connected Nation
jurisdictions. On the other hand, only 13% of Puerto Rican businesses allow their employees to
telework, which is below the Connected Nation average (Figure 111.20).

Figure 111.20 - Business Technology Adoption Comparison
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The Professional and Financial Services and High Tech sector lead in broadband adoption, with
89% of businesses in the Professional & Financial Services sector subscribing to broadband and
94% of businesses in the High Tech sector using broadband (Figure 111.21). On the other extreme,
adoption in crucial supply-chain sectors such as the Wholesale, Warehouse, and Transportation
sector trails even further, as one-third of all Puerto Rico businesses in this sector still do not

use broadband. Furthermore, only 64% of businesses in the Retail and Hospitality sector use
broadband, which means that about 6,000 Retail and Hospitality related businesses do not

subscribe.
Figure 111.21 - Broadband Adoption by Sector
Connected Nation Average m Puerto Rico
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Broadband adoption rates in Puerto Rico mirror those in other Connected Nation jurisdictions by
size and industry sector; there are no significant differences between Puerto Rico businesses and
the average for each industry sector and size bracket (Figure I11.21, 111.22).
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Figure 111.22 - Broadband Adoption by Business Size
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a. Barriers to Broadband Adoption Amongst Businesses

Compared to businesses located in other jurisdictions surveyed by Connected Nation, businesses
located in Puerto Rico indicate more concrete barriers to broadband adoption. For example,
among Puerto Rican businesses that do

not subscribe to broadband, nearly one-

half (49%, or 6,000 businesses) either do

not use a computer to handle business

functions, or cite the lack of a computer as

a barrier to broadband adoption, while only

26% of non-adopting businesses report

a perceived lack of need for broadband

service (Figure 111.23).52 Additionally, in

comparison to businesses located in

other jurisdictions surveyed by Connected

Nation, non-adopting businesses in Puerto

Rico are less likely to say that expense or

security risks keep them from subscribing

to broadband. Rather, the lack of available

broadband service is a barrier to adoption

for approximately 2,000 Puerto Rican

businesses.
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Figure 111.23 - Barriers to Broadband Adoption
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b. Business Broadband Cost and Speed

Puerto Rican businesses pay a median monthly price of $83.93 for their broadband service,
which is considerably higher than the median price of $71.92 paid by all businesses located
in jurisdictions surveyed by Connected Nation in 2010. Puerto Rican businesses also tend to
subscribe to lower-than-average broadband speed of 3.9 Mbps, which is significantly lower
than the average advertised download speed of 6.7 Mbps reported by businesses located in
jurisdictions surveyed by Connected Nation.

Additionally, broadband-connected Puerto Rico businesses are significantly more likely than
other states surveyed by Connected Nation to say that they are not satisfied with their broadband
service. Among Puerto Rico businesses that are not satisfied with their broadband service, nearly
three out of four (74%, or approximately 1,000 businesses) cite frequent service outages as the
reason they are unsatisfied.

c. The Financial Impact of Broadband Adoption
The impact of broadband on Puerto Rican businesses can be seen in the difference in revenues
between businesses with and without broadband, the number of businesses that increase their

revenues by using the Internet, and the number of businesses that empower their employees to
telework.
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Businesses with broadband subscriptions report median annual revenues that are $200,000
higher than businesses that do not subscribe to broadband. In addition, Puerto Rico businesses
that subscribe to broadband and maintain a website report median annual revenues that are
$500,000 higher than businesses that do not use broadband at all. Businesses in Puerto Rico
with and without broadband subscriptions report annual revenues that are comparable to
competitors in other states surveyed by Connected Nation (Figure 111.24).

Figure 111.24 - Median Annual Revenues (Self-Reported)
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Island-wide, 32% of Internet-
connected businesses in Puerto

Rico (approximately 12,000 Puerto
Rico businesses) report earning
revenues through online sales and
transactions, which is on par with

the Connected Nation average

of 32% (Figure 111.25). In Puerto

Rico, this includes approximately
1,000 businesses in the Wholesale,
Warehouse, and Transportation sector
and 5,000 businesses in the Retail and
Hospitality sector.
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Figure 111.25 - Internet-connected Businesses that
Earn Revenue from Online Transactions
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d. Business Uses for the Internet

Puerto Rican businesses use technology in ways that make the territory stand out and highlight
ways that the island’s unique character has influenced its workforce.
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Across Puerto Rico, 13% of businesses
(nearly 6,000) allow employees to telework.

Online Banking: Nearly seven out of ten (69%) Internet-connected businesses utilize

online banking. This is the most-cited use of the Internet among businesses in Puerto Rico
and is most often used by Internet-connected businesses in the Manufacturing sector. In
comparison, only 63% of all Internet-connected businesses located in jurisdictions surveyed
by Connected Nation report banking online.

Marketing and Advertising of Products and Services: Businesses located in Puerto Rico
are significantly less likely than average to market and advertise their products and services
online. While six out of ten Internet-connected businesses located in jurisdictions surveyed by
Connected Nation utilize online marketing and advertising, only forty-two percent of Internet-
connected Puerto Rican businesses do so.

Business Websites: Four out of ten Puerto Rican businesses (40% or approximately 19,000)
businesses have a website. Median annual revenues reported among broadband-connected
businesses that have a website are $800,000, twice that of the territory-wide average.
E-Government: Island-wide, 60% of all Puerto Rican businesses (approximately 28,000
businesses) access Puerto Rico government websites, mostly to search for information about
Puerto Rican government services or locations.

Fixed Wireless Broadband: One out of five broadband-connected businesses (20%,

or approximately 7,000 businesses) rely on fixed wireless broadband service, which is
significantly higher than the average reported by businesses located in jurisdictions surveyed
by Connected Nation.

New Adopters: Many Puerto Rican businesses are new broadband adopters, as Puerto
Rican businesses are significantly more likely than average to say they began using
broadband less than a year ago.

Small Businesses: Among small Puerto Rican businesses (those with fewer than five
employees), businesses that sell goods or services online report that over one-third (36.3%
on average) of their sales revenues come from online transactions.

Teleworkers: In addition,

broadband helps empower Puerto Figure 111.26 - Teleworking among

Rico’s workforce by enabling Puerto Rico Businesses

workers to telework. Across
Puerto Rico, 13% of businesses
(approximately 6,000) allow

] Do not allow
employees to teleyvork (Figure employees to ~ Allow
111.26). By comparison, 23% of te?g‘é/‘;rk employees to
businesses located in states and te'gﬂész
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Nation allow their employees to Don't know
telework. 2%
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e. Conclusions

Increasing broadband adoption among Puerto Rican businesses will require a concerted
effort between the public and private sector.

More than one-quarter of Puerto Rico businesses (26%) do not use broadband, translating into
12,000 Puerto Rican business establishments that do not use broadband or benefit from the
opportunities it offers. Furthermore, some sectors lag far behind. Only 64% of businesses in
the Retail and Hospitality sector use broadband, which means approximately 6,000 Retail and
Hospitality-related businesses do not subscribe.

There are three primary barriers non-adopting businesses report: the absence of
a computer; the lack of a perceived need or benefit gained from broadband; and
unavailability of broadband service.

*  The most often cited barrier to broadband is the absence of a computer. Nearly one-half
(49%, or 6,000 businesses) do not have a computer or cite that as a barrier to adoption.

*  More than one-quarter (26% or 3,000 businesses) cite the perceived lack of need for
broadband service.

* The lack of available broadband service is a barrier to 13% (or about 2,000) Puerto
Rican businesses, and is reported more often by businesses in Puerto Rico than in other
jurisdictions surveyed by Connected Nation.
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